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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high-speed 
driving by constructing a processor, capable of adjusting 
the lighting speed of an R, G, B backlight, dividing the 
screen and compensating slow response speed of a 
liquid crystal by lighting light sources, with respect to 
each divided region. 

SOLUTION: The field sequential liquid crystal display 
device, utilizing a high-speed response liquid crystal and 
the backlight having a high-speed light source with three 
colors of R, G, B without color filters, is developed to 
solve such a problems. Although, conventionally color 
images are displayed by a system successively lighting 
the R, G, B light sources of the backlight per frame in 
this kind of the field sequential liquid crystal display 
device, the field sequential liquid crystal display device 
offers advantage in the applicability to a TV(television) 
attaching a high value to brightness, by transforming the 
lighting speed of the respective R, G, B light sources of 
the backlight through an image processing processor, by 

constructing the frame period with subframes each occupying a quarter of the period and by 
enhancing instantaneous brightness of a specified color in the fourth subframe. 
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1 

R, G, BftWSvfrt'S'*;/*^ Vt ;S0IERs G, 
IWET***^— £fcteffiETSl5^« 

^^3£Bo 

R, G, BytM&m-Z>'<v# ht ;SusSR, G, 

B#3taK^^a«*w«r5!^«3i^o*y*-* 

4<50(Dg|l, 2 S 3, 4t^7l/- .M^ULT, ft 
1, 2, 3t^7l/-AtttR, G, B*aaSr>IS»:tc;^ 
y^7Lt, B4ty7u- ^r*R, G, B^M+Sfi 

» t -r s 9 

[fS*Xg 7 ] flfjE* 4 i^^y 
%M<D&&*£te. ±X3r7, R, G, B. G + B, R + 

b, r + g, 'iTtyf^f ti^-lwi^-cfcS : i 

[M*S8] W1B1 ^U— A 4:1/6 0#(cf5C^ 

[fit**! 9 ] mm&*<DV77 u-J±x*ftm<D MJtif 
Pflfct. 1/2 4 0»J;9fiv^4:S:«f«4:-rslll*«8 

ft. 

R, G, B?tm&fc-tZ>'<y? : 7'< fiftlER, G, 

b # jte*<B*ff a* fcHttf ^ mm&my p -t * «r 

S:l/4fo^Sl, 2. 3, 4 ^"fy U—J\{£ LT, 
JjU. 2, 3f->^7U— AT?fiR. G, B^^HI^(C 



2 

^V^LT. S4f7 f 7U-ATR, G, B#iK*3 

^7^SAA(f-§-t'R, G N B*2 5 6^l/-l/^/U 
fciHI L/c^, ffifE^ u^^SrSSP^mriaNF^f!* 

Olftfft«#Sratt-CR, G, BW¥««»«<tS:*«)5a 
PSI^ ;SMBR, G, BOWWI«)*tST?l*IW 
«*9*#4«fc#i-**W«rlB4^7U-AT^ 

otR, G, B(DXM^t^A^-yy \s—J»<DAt!i$.& 

[HI#Sl l] WIE*4*^7U-A-t»*^ttttJcft 
S £T^:7, R, G, B, G + B, R 

+ b, r+g, ^r^-^^v^m^— m<Dm&x*hz>^ 

SjfcWtt, R, G, B<oft«WiS:ll|l|ct5:iS: 

(Drty—Vki&m^Jj&o 
Itmmi 3] fjlEl 7 1/- 1/6 0&l:t6r 

0tfflfi> 1/2 4 0»«tOfiv^tSr»«i:-rSBI*3l 
l 3(CfB®^^f'J^M H B 0^^S<7)^9-^jt^^ 
30 ^-fe 0 

l^^tLT^^ 5/fymTfc5»Ih7y^^» 

R, G, B3t«*#i"S^y^9>f hi, HUER. G, 
B^McO^iSSilifiiSi-Sift^a^D^y^-^ 

tocB^e-Klct^i^ S(fE*8lo««BBIBHItt 

0. 5msec~lmsec "Cfc^Cl ^ &Wtikt i"^fS 
bo jRrf i 5 tcffitt^^f 'J^^ei^^^B^^i'l^Kj^ 
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(3) 

3 

ft ffifi*^3£fi<a»«ffi^ 

[it** i 9 ] mms< v t y 4 v (DMmmte, m& 
[0001] 

n , £ bicmm\U$&fft%\ (Field Sequen 
t i a 1) Mffii^ig^^^^ 

[0002] 

[0 0 0 3] Lfcj&SoT, flBIEWK*<o^iB?iJ*-|fi]SrfiE: 
[0004] a«E*ctt^^y^^^*^-e*>silH)lh7 

^* * ^ r <omm h 7 # \z.m&tmtz.mmmM 

*sfTW*a;"CKM*ixfc«»lTW«fi**SS« (Ac t 

ive Matrix LCD: AM— LCD) 
[0 0 0 5] tAT> wtO^pftlBKlJBia^Jio'TIBap* 30 
[0006] gilt -©W^^^^goMBS^^ 
10 ft ^7-7^;^StK^fc5±aS*R2 0^ C 

0, 4 OWJ-3fE**4xfclR*»3 0 r*>T»X«4 
o^SffiWilit, _h, T35SS2 0, 4 0<brSB B B)i 

7^h5 0T'W^tl5o 

[0 0 0 7] Hdffi±S|5StE 2 0 (7)30JS« 1 T»l£tt:«f 
^M^(D±(D^m^LXm^(D^n^'t^R (R 
ed) , G (Green) N B (Blue) ir/U2 2 a 
£ R, G, B1TA-2 2 a BBtf^ir y rf (gap) SrWffi 

^7hy^^^22 b"CJfcStbfc^7 — 7 4^9 2 2 
[0 0 0 8] Z.hli7 — 7 4>\>9 2 2<^TSB^ttffifi^ 

m0ES:R]*pi-s^««««ws:-rs±a5aMtt«2 4*5 bo 



[0 0 0 9] ffif 8ETSI5S4R 4 0 (OgPJSfi 1 0±gtflCli 

h7^vx# T^e>«#*HM!ras*tr«na«*» 3 o tc 

[0 0 10] I^iIh7>^^Tft H*Ltt^o 
[0 0 11] L*»U ^60cfc5*«5ST*?fcSnfc-jK:W 
[0 0 12] ft mJfe#9 — 7>f /u*tf)3te<7)3iS* 

ft t*3 3%^K':^7-7^ /u^fcaiaLfc* 
[0013] ^zift ccqJ: ?&#9 — 7j;i<9\^ m 
[0014] CO J; ? ft«***3SJtoffl]B^S:WRi" 

SfcfcfC, I^^tltfc^7"7^^^L(C7^ 
* 7- (full-color) ^IS-C't5«F»ffl* 

[0 0 15] — «»&iftft«*»«<0^!/^9-f hft 
R, G, B^j/^^h(OR, G, B3tKSrllB#CfC— 3£ 

ft^w wnrcjfittr l t # 9 5 *a;t?fc 

[0 0 16] ^(7)J:p^^l>IMft 1 9 6 0^bl(c 
!&»ofc e 

[0 0 17] L/^L, ^ifi(i^B%^^^fi^ffi : ^^<-< 

*»«^*ao«#a*i^*#i-53i»«tt** (f 

LC;Ferroelectric Liquid C 
rystal) , OCB (Opt ical Compe 
nsa ted Bi refringent) ^fcliTN 
(Twisted Nematic) i&Mt^t— KtStS 

[0018] ^ic, :(O^!tt» a 0 ^^^Iffl« 0 0 B 
^e— K~CfiOCB^— K^rif^ijffl-r^^^ oCBir/u 

(eel l) fi±, TSBXtE^lfiJ^v^^ffi^ra-ft* 
lftfd9^^^teaSrLfc«, -^*mi±^^PLT-<v 
K (ben d) *at»«t8w i-CfcoT, «JEPP*P 
0#ffiB 3 B^T-/6^<ft< «t S^fto-Ctti^SE^J-rS- 
£fC^5N?ra, ti^*>lSSW^^(*5m/s e c 
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[0019] B2ii -«wft«p»»ij*s;«fi**ajsfi 

3>f (#5£fSiII^3Sfi 6 0 fit, JigflgS 64^:7 u— £ 
it^?)TMS6 6 trO±, T3$S«6 4, 6 6ffl 
i:**$iXfc(a[*i7 0^CW±, 6 6 

[0020] huie±, TSRStR 6 4.6 6 (Dmmm&m 
[0021] ^^±ass^6 4(ommmm.i t±»mm 

ti6 5MUdtt, BfjfiETSBStK 6 6 0)T»aW«i6 7 

[0 0 2 2] SulST^Sffi 6 6 <E>89JX« l ±fcfiT8lS 
^fcSWBt h 7 * T ^±S8StR 6 4 <D^9 * 

[0 0 2 3] rco^flg h9 y^^TliHSLft^ofc 
[0 0 2 4] ffulEcO £ 9 ^^i*« B s B S/fgl 6 0 

SjS-C*>5. WT\ R. G, BftM^lT&^yPyJ 

[0 0 2 5] C(OJ:5*R, G, h7 2 

feftJ£lfJ>M5fc9 6 0ifo»l 8 0@SS:^*rSii:S 
C^taotl^MM^ILR, G, B3fe£rl 

[0 0 2 6] COj:5*R, G, B'<;y^9-f h 7 2Ji 
R, G, Bft8WSfefJ>l 8 o@-ro/KBi-5as, ^9 

[0027] eijxtf, sr R*KS:jft*rs*TWcB* 

i^C^M Lfc. 
[0 0 2 8] ^©±5 ft 

ra^w B «^it^ 5 - y a < 
=7-4 ht*7W7- %mmxzz><DX\ K«ss5»wo 

[0029] -ttet>h, HttW*«***SB«:* ±» 

Lfc <fc 9 c r t uut^-c w^Ma-^waffi tittfc 



[0 0 3 0] m 3 A, H3Btt, — jttW*«P^#l*r5SJR 

ot, H3A^tt9x-^#>f KS^y^9>f H3 

[0 0 3 1 ] i3At'i^lt^W^x-7^>f KM 
R, G s B^sx^9>f V 7 4l«f a ^/U6 2 tf>—Mffi 
*fcttP5«iBlc-?iJjca[«LfcR, G, B#Sfl«:B^T 

S»W»*iL-C3t«iLTr4»|»**9^ (CCF 
L ; Cold Cathode Fluorescent Lamp) ^'^idffll/^^ 

[0 0 3 2] 03 B-CH^LfcCe^HTMR, G, B^ 
h7 6ttR, G, B*K75*SM«77T« 
SBlcfiELT, **^*/U6 2^ffifc|t»BB*-t"S*S: 

20 [0033] roiSfcitTSM:* »«* s *K«*tt5 
[0 0 3 4] B4Ait -«^ft0#»f'J^ffi s B a ^^S 

(d r i v i n g) tt&mW-t Z>tc#><DT U 

[0 0 3 5] H^LfcJ: 5>ic, — ^(c^ B B a *^Bor 

8 t F7>f^78 ta:^t^f"^7^y8 o 

BtcJSjft£ ix5 J»K h 9 * T t r (DWm h 7 
x#Tt W^Sg*S $ tit v ^ 5 ilj^mffi 7 9 3ftS JB* <* 

[0 0 3 6] -«Wftttft**K«^B»**tt, 
-r — V8 0(d^^f^-^^DLT, miiey— Vy 
-<l/7 8^««tt/^U^*3fe* (scan) ^^T^*P 

[0 0 3 7] iKS^^Btt, y-h7^^7 8(CM^ 

1)U£tlZ>t 1 ^U — A (f r ame) ffift&£tl& a 
[0 0 3 8] -ttefrh, ?—b'</l>xW£&nttntf— 

y y 4 1/7 8icmn£tiz>tv- h^/^«iE^Hi*ns 
tifcy- h^^r>7 8fca^$tifc-r-<To»jii h7^ 

^rrWC^yty (turn-on) $n 
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[0 0 3 9] LfcdSotCco"j:5*iK*-fe/Mc»aSix 

[0 0 4 0] m 4 BT^i, -^^^Bt^S^^Bi*^ 

[0041] -jtttc«p»fij^s:fKA*^«H^»«i*s: 
[0 0 4 2] i-fcto*>, ±*MB»««{c»LT^y^9 

[0043] #*jRsijtcr<z>j:5*iiiiiiiaattiai»i 

(1/4 f) ftizftt>t%t£tttititehti:\<\ "f-ftto*,, 
-otOJtaRftXWc^fcWFlJSatt, 1/4 f (9 0) 
= t TFT (92) + t LC (94) + t B L (96) 

( £ : 7 U— t T F T : ±imm h J 

?<D%L&$m, t LC :i^te>tlfc (assign 
e d) m&<Dl£%m3, t BL :^^^ hM^Pfl 

(flash time) ) \C7jki~Z t 3 0 

[0 0 4 4] r.CQf^, r.<7)t BL (9 6) &— ffi1KM"t" 
S0#, iR***««^KW-ftfl=JcJ;oTt>Lt> t TFT 

(92) tmiM-tti&i y u~ j»<DmMtemiE£tix\<^ 

&<DX\ t LC (94) ^Bft*tSttJjt'>Sn5. 
[0 04 5] fc Lfc. t LC (94) j&SJfe^U -MO S 

[0 0 4 6] B5f4, -SS:W^n#^#J^^ B B B ^^^® 

[0 0 4 7] -^^3^0#^ffj^^ 0 B H ^^^g-e^ 7- 

(Dl/6 0U?(C*tLTR, G s B'*s/^7>f h<0R, 
G N BHfeftjRj&5#* 1/1 8 OS? (5. 5msec) 
To)lI^(C^»c (on/o f f) -T Six 

[0 0 4 8] rcO0#, BulER, G, B3fcffiU& s l ^l'— 

xmm&ict tsi*iwtt#* i/i8 o»«t 9«< & 

So ft-tfftb, R> G, B3taS35 5 ii^f-^^ffit?W:«l 

[0049] b« Lfc a 5 ic, -»W4"*»w*a;«* 

tt"Cfc5 171/-AFl:»LtR, G, B 3 IB 7 
U-i^sl, s2, s3^MU, R, G, B*jS8 



(5) 

0a, 8 0 b, 8 0 c#^r 1/1 8 OfHWH-CWUcI^ 
^/Osry (on/off) L, aSfi/Mvue 2K:ft£:t& 

[0 0 5 0] EAT, fB^6rt^^fjfS0#^f'J^?fc 0 0 
[0 0 5 1 ] i6lt /p^x^^- (Project 

or) »«^*ijfflsnrv^«F»w*s:<oDLP (d i 

gital Light Processing) CD1 
[0 0 5 2] :w«f»a*SDL Pfi, /n^x^^- 

#J*SDLP«ir^rt^ • -<^wyytusj| 
38Lfc»»ISIt«*^»:"C*)SDMD (Digital 
Micromi rrorDevice) "C^^Sc LTc^ 

[0 0 5 3] :<Ott»«*SDLPtt, 5?-©K»i 

[0 0 5 4] rcDcfc 3ftDLPt»ttiK*(OftO^#N«3t 

iC, itflfE0##i fl^D LP^82(il/60 8><Z> 1 
71^-AF^R, G, B, W(D4feM8 4a, 84 
b, 8 4 c, 8 4 d £r^ljffl LT#^ 1/2 4 0 f>fo(D 
^1, 2. 3. 4fy7l/^As' 1, s'2, s'3, 
30 s ' 4^^LT±^L^B#^fiJ^ffi 0 B 0 ^^gi:fH]i: 
^TilS*(CDLP^>yU8 2CM«L^7^ 

[0 0 5 5] 

B£/cteR, G, B, W<D$7 — &17U—J±%fc*)ffl 

^5^rfc e 0 cD^0#^^^#^^J:^LTM±{c* 
[0 0 5 6] miEra«jS*r*P*i-6fc*tc, 

r, g, b^s/^ 7>r h<DjS*rai««:W«i-Swt^-e 

[0 0 5 7] 
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^a^o-fe s/f— (processor) t £^trB## 

[0 0 5 8] HffiEffifittS£EB3?JD^>- K«it *rft-TO 
CB (Optically Compensated 
Birefringence) ^t— Kt'foot, fufE^ 
«^7^KOR, G, B3taittfflr8BT»*«^-ffil^ffi 

. 3- a, r\ bu tern 4 3taa « g b in fe«H fctt a 1- s fe 

[0 0 5 9] *»W«)*fcgiJ»16«fcj:ixtf, fRftasfl- 

T»^ffi«LT*S:«|&-rSR, G, B*jK*#i-5^ 
y^9>f hi ; riJ|ER > G, B#*«W**ritaES:WfflS 

gr% mm&i£fcmyv^y^—&mLX7i'-j±mM 

* l/4fo^l % 2, 3, 4-9-y^U-i^tCLX. 
SSl, 2. 3-th^7U-^T?ttR, G, BiKSKSrHWcfc 

t^7LT, l4t^7l/-At*R, G, B*aB*3 

[0 0 6 0] «rE»4^7U—A"C*>'«lB^ftS* 

(all of f) , R, G, 
B. G + B, R + B, R + G, ^T^>- (all o 
n) ^l^-ifDl^t'fcot, W1B1 ^l^— 

i/6o&iar, ttia#>flr(o*^7u— A-ejtjR<z>jfi 
[oo6i] *«?s©sfciiii©ij«m ffi 0 e B^^ffi 

tt^ffijlLT3tS:tt*ei-4R, G, BftM£r^Pf£^:y 
hi, ituER, G. B**«^^*riS«S:H«i- 

3, 4ty7U-A|CLt, fBl, 2, 3f77U^ 
T*f±R, G, B*jRSrli»Ct^-V^-7LT, I4f^7 
u-AT*R, G, B*ai« : f3fflHT<0*ai[Sr»'&ii:T* 

e*«^*ffif-*5V^T, # 9 — WtfftA^Mf -^-r R , G. 

B^2 5 6 ^ I/— U^</U (gray level) 

t ;r ijer, g, B<D¥®mm&<n±% zxwcXMj&m 

TR > G, B<^A^fIi^4i^y^u-^(OA^fe^mI 



it? 

[0 0 6 2] WE*41^^7V— A^^V«»fC'ftS3t 
Heoa^-frtt, £r^:7, R, G, B, G + B, R + 
B, R + G, itty't'V^fW-iWS^t'fcot, 

fltTE*4*y7U— A^^tt«tc*S*SKttR, G, 
B^ft*jWi£ffiSrS2p^L, iiuEl 7l/-AJ:i/6 0 

1/2 4 0#J: !9S<-rsriSrW«i:-rSo 

io [0063] *mw<o&tc{tL<Dmifam\z- xtm, 
mt, mmt&mmb-fermmztixxj y^^^m 
^xh^m^hy^^^^mm^thfcr^mmt. an 

E±, T«B*«n»c**SixfciKijii, WETSSfi 
©T»^ffi«LT*Sr«t«i-SR, G, BJte8K«r*T*-.S 
^7^7^hi, fitER, G. B##W<z>j£*TiiflE«:lH 

; HftESHK h 9 ^XtWR*^liS«« 

»^«PW«fca:««W^raiH (interval) £g< 

[oo64] HuEraiHte, 2*B&mmmm**bj»at 

M^tOCB^Klct^ ffirE*SR^**KI^ 
PA Nil* 0. 5msec~lmsectC LT, HuEffittffl 

n m^m^^mm^m^m^mmmmm^ti^ 

[0 0 6 5] 

[0 0 6 6] H7li, *J8W<o«f»» iJ^AffiAX^SB 

L N T»aE«*^trJK*^^/n 0 0 r<o«*^* 
?V\ 0 0JC3fcS:flt*&-rSR, G. B^y^7-f M10 
Z.<DR, G, B^7^7-f hllOfOR, G, B5t 
io H<0^ffig«*H«^SI!*lft»a!7 ,, o-fer 5/^-1 2 or* 

[0 0 6 7] iEiM^>/H0 0WR, G, B^y 
h 1 1 OttlWEBl2^±ifiLfc«3tw«f»tiJjbr5S: 

[0 0 6 8] fRS^e— K"CttM!a^>JC«ieft«H4 

^*-f^>?^mttr«0 B 0 > OCBSfcttTN»i:t5o 
[0069] it, BfrffiKi^ft *) icmmm 6 r±a! 

So 

50 [0 0 7 0] J£*T\ WESfclftJDfa^n-fey*— "1 2 0 ^ 
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£oTR, G, B'<5/*9-< h 1 1 0(D&ftmm*MB 
[0 0 7 1 ] E9 8 (1/ ^P^(7)H#^fiJ^^ 0 B B ^^^E 
[0 0 7 2 ] ^^O0#^fij^« H e a ^^M-C{iR, 

[00 7 3] H/TLfc«t5^ 17U-^F*ttt?R, 
G, B/^^7^Ml O^fljffl LTfcW^H 0 0 

M*sri«rie+s*ar±, 7i/-i,FM»^i/4fo(D 

t^7W -MC#H"T, 1 , 2, 3t^7k- A 

SF1, SF2, S F 3-Cte#* R, G, B^llO 
a, 110b, 1 lOc^IftCMLt, I4f77 

AS F 4T*teR, G, Bftjgl 10a, 110b, 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The back light which has R and G which liquid crystal intervenes, are located in the lower part 
of the liquid crystal panel containing a lower substrate, and the; aforementioned liquid crystal panel, and 
supply light, and illuminant B; said R and G, the time-division system liquid crystal display containing 
the image processing processor which adjusts the lighting rate of B each light source. 
[Claim 2] Said liquid crystal is a time-division system liquid crystal display according to claim 1 
characterized by being the OCB mode or ferroelectric liquid crystal mode which bend structure is made 
at the time of electrical-potential-difference impression. 

[Claim 3] R of said back light, G, and illuminant B are a time-division system liquid crystal display 
according to claim 1 characterized by being the method by which is located in the 1 side of said lower 
substrate, or two or more juxtaposition is carried out at said lower substrate and horizontal. 
[Claim 4] Said back light is a time-division system liquid crystal display according to claim 1 
characterized by including the 4th light source further. 

[Claim 5] Said 4th light source is a time-division system liquid crystal display according to claim 4 
characterized by being a color applicable to the color range between G and B. 
[Claim 6] R which liquid crystal intervenes, is located in the lower part of the liquid crystal panel 
containing a lower substrate, and said liquid crystal panel, and supplies light, The back light which has 
G and illuminant B; In the time-division system liquid crystal display containing the image processing 
processor which adjusts the lighting rate of said R and G, and B each light source A frame period is 
divided into every 1/4 the 1st, 2, 3, and 4 sub frame through said image processing processor. The color 
image method of presentation of the time-division system liquid crystal display characterized by 
including the phase of turning R, G, and illuminant B on and off one by one in the 1st, 2, and 3 
subframe, and turning on and off combining the three or less light sources among R, G, and illuminant B 
by the 4th subframe. 

[Claim 7] All the combination of the light source turned on by said 4th subframe is the color image 
method of presentation of OFF, R, G and B, G+B, R+B, R+G, and the time-division system liquid 
crystal display according to claim 6 altogether characterized by being any one sort of cases during ON. 
[Claim 8] The color image method of presentation of the time-division system liquid crystal display 
according to claim 6 characterized by making said one frame into 1/60 seconds. 
[Claim 9] It is the color image method of presentation of the time-division system liquid crystal display 
according to claim 8 characterized by the lighting time amount of the light source being shorter than 1 / 
240 seconds in each of said subframe. 

[Claim 10] The back light which has R and G which liquid crystal intervenes, are located in the lower 
part of the liquid crystal panel containing a lower substrate, and said liquid crystal panel, and supply 
light, and illuminant B, A frame period is used as every 1/4 the 1st, 2, 3, and 4 subframe through said 
image processing processor including the image processing processor which adjusts the lighting rate of 
said R and G, and B each light source. In the color image method of presentation of a time-division 
system liquid crystal display including the phase of turning R, G, and illuminant B on and off one by 
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one in the 1st, 2, and 3 subframe, and turning on and off combining the three or less light sources among 
R, G, and illuminant B by the 4th subframe After classifying R, G, and B into 256 gray levels according 
to a color image input signal, The video signal of the phase of defining the maximum brightness value of 
said time-division system liquid crystal display on the basis of said gray level, and whole; screen is 
received. R, the phase of calculating the average luminance value of G and B, and; - the phase which 
makes an ON state the light source which has a bigger value than the maximum brightness value in the 
magnitude of said average luminance value of R, G, and B by the 4th subframe, and; - the conditions of 
the light source turned on [ said ] — R The color image method of presentation of the time-division 
system liquid crystal display characterized by including the phase of transforming the input value of G 
and B, and the input value of the 4th subframe through said image processing processor. 
[Claim 1 1] All the combination of the light source turned on by said 4th subframe is the color image 
method of presentation of OFF, R, G and B, G+B, R+B, R+G, and the time-division system liquid 
crystal display according to claim 10 altogether characterized by being any one sort of cases during ON. 
[Claim 12] The light source turned on by said 4th subframe is the color image method of presentation of 
the time-division system liquid crystal display according to claim 10 characterized by being based on the 
maximum brightness value of R, G, and B. 

[Claim 13] The color image method of presentation of the time-division system liquid crystal display 
according to claim 10 characterized by making said one frame into 1/60 seconds. 
[Claim 14] It is the color image method of presentation of the time-division system liquid crystal display 
according to claim 13 characterized by the lighting time amount of the light source being shorter than 1 / 
240 seconds in each of said subframe. 

[Claim 15] An up substrate and the lower substrate with which it was isolated between said up substrate 
and fixed, and the thin film transistor which is a switching element was formed, The back light which 
has R and G which are located in the liquid crystal layer with which it filled up between said top and the 
lower substrate, and the lower part of said lower substrate, and supply light, and illuminant B, In the 
time-division system liquid crystal display containing the image processing processor which adjusts the 
lighting rate of said R and G, and B each light source The driver zone of said liquid crystal panel The 
phase which carries out the division drive of the liquid crystal display in the periodic unit which turns on 
each light source after a response of the phase, the; aforementioned thin film transistor, and liquid 
crystal which are divided into n pieces according to a division driver zone; the division drive approach 
of a time-division system liquid crystal display including the phase of keeping spacing between the time 
amount concept fields of each light source on said division driver zone. 

[Claim 16] Said spacing is the division drive approach of the time-division system liquid crystal display 
according to claim 15 characterized by forming from a 2nd division driver zone. 
[Claim 17] It is the division drive approach of the time-division system liquid crystal display according 
to claim 15 characterized by spacing between fields of said light source being 0.5msec(s) - 1msec when 
making said liquid crystal into the OCB mode in which bend structure is made at the time of electrical- 
potential-difference impression. 

[Claim 1 8] The criteria which divide said driver zone into n pieces are the division drive approach of the 
time-division system liquid crystal display according to claim 15 characterized by being the resolution 
of a liquid crystal display, or the speed of response of liquid crystal. 

[Claim 19] The lighting time amount of said back light is the division drive approach of the time- 
division system liquid crystal display according to claim 15 characterized by being dependent on the 
resolution of a liquid crystal display, or the speed of response of liquid crystal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display, and relates to a detail further at 
a time-sharing (Field Sequential) method liquid crystal display and its color image method of 
presentation. 
[0002] 

[Description of the Prior Art] The drive principle of a liquid crystal display uses the optical anisotropy 
and the quality of polarizability of liquid crystal. Since said liquid crystal has thin structure and it is 
long, it has directivity in the array of a molecule, impresses electric field to liquid crystal artificially, and 
can control the direction of molecular arrangement. 

[0003] Therefore, if the direction of molecular arrangement of said liquid crystal is adjusted to 
arbitration, the molecular arrangement of liquid crystal changes, by optical anisotropy, light is refracted 
in the direction of molecular arrangement of said liquid crystal, and image information can be expressed. 

[0004] To current, the active matrix liquid crystal display (Active Matrix LCD: AM-LCD) with which 
the pixel electrode connected with the thin film transistor which is a switching element, and this thin 
film transistor was arranged by the matrix method is excellent in resolution and moving picture 
implementation capacity, and attracts attention most from it. 

[0005] Hereafter, such a drive principle explains the common liquid crystal display which realizes a 
screen. 

[0006] Drawing 1 is the rough sectional view of a common liquid crystal display. As illustrated, the 
common liquid crystal display 10 The up substrate 20 which is a color filter substrate, and the lower 
substrate 40 which is an array substrate which was isolated between this up substrate 20 and fixed, and 
has countered, It is located in the further lower substrate 20, the liquid crystal layer 30 with which it 
filled up among 40, and the tooth back of this lower substrate 40, and consists of back lights 50 which 
supply light to the liquid crystal panel 15 which consists of lower substrates 20 and 40 and a liquid 
crystal layer 30 a top. 

[0007] R which penetrates only the light of a specific wavelength range in the transparence substrate 1 
lower part of said up substrate 20, and the remaining light absorbs (Red), G (Green) and the B (Blue) eel 
22 - a, R, and G — The color filter 22 made with black Matrix 2 2b which prevents cutoff of the light on 
the field which adjusts the gap (gap) between B eel 22a, and cannot control the liquid crystal array of the 
lower substrate 40, and the optical exposure to a thin film transistor is located. 

[0008] The up transparent electrode 24 which makes the single-sided electrode role which impresses an 
electrical potential difference to liquid crystal the lower part of this color filter 22 is located. 
[0009] The lower transparent electrode 42 which carries out the electrode role of other one side which 
impresses an electrical potential difference to the impression receptacle ****** liquid crystal layer 30 
for a signal from thin film transistor T which carries out a switching role, and this thin film transistor T 
is formed in the upper part of the transparence substrate 1 of said lower substrate 40. 
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[0010] This thin film transistor T consists of a gate electrode which was not illustrated, and the source 
and a drain electrode. 

[001 1] However, there are the following troubles in the common liquid crystal display made with such 
structure. 

[0012] The first, since the permeability of the light of said color filter has large loss of the light which 
reached this color filter at a maximum of 33% or less, and a back light must be made bright in order to 
raise brightness, it is the point that power consumption becomes large. 

[0013] Since such a color filter is very expensive compared with other ingredients of a liquid crystal 
display, the second is the point of being the element which raises the manufacture costs of a liquid 
crystal display. 

[0014] what was proposed in order to solve the trouble of such a liquid crystal display - a color filter - 
nothing - being fiill color (full-color) - it is the liquid crystal display of realizable time-division system. 

[0015] Although the back light of a common liquid crystal display is a method which supplies the white 
light to a liquid crystal panel in the condition that it was always lighted, a time-division system liquid 
crystal display is a method which turns on R, G, R of B back light, G, and illuminant B with a fixed time 
interval one by one to one frame, and displays a color image. 

[0016] Although such time-division system was the technique introduced around 1960, it was difficult 
for realizing, since the liquid crystal mode in which it has a high-speed speed of response, and the 
technique over the light source according to the speed of response of such liquid crystal must continue. 
[0017] However, the ferroelectric liquid crystal (FLC;Ferroelectric Liquid Crystal), OCB (Optical 
Compensated Birefringent) or TN (Twisted Nematic) liquid crystal mode which it has a high-speed 
speed of response property by surprising development of a liquid crystal display technique, and the 
time-division system liquid crystal display using R, in which high-speed lighting is possible, G, and B 
back light are proposed recently. 

[0018] The time amount concerning being impressing a fixed electrical potential difference and forming 
bend (bend) structure, after carrying out rubbing processing in the direction where an OCB eel's (cell's) 
is the same to the field where a lower substrate's faces each other a top, and a liquid crystal molecule 
coming to move quickly at the time of electrical-potential-difference impression, although OCB mode is 
mainly especially used in this liquid crystal mode for time-division system liquid crystal displays, and 
liquid crystal carrying out a rearrangement, i.e., the response time, becomes very quick within 5 m/sec 
generally. Therefore, since the liquid crystal cell in said OCB mode hardly leaves an after-image to a 
screen with a high-speed response characteristic, it is very suitable for a time-division system liquid 
crystal display. 

[0019] Drawing 2 is the rough sectional view of a common time-division system liquid crystal display. 
As illustrated, the common time-division system liquid crystal display 60 consists of R and G which 
supply light to the liquid crystal panel 62 which consists of the up substrate 64, the lower substrate 66 
which is an array substrate, the besides and lower substrate 64 and the liquid crystal layer 70 with which 
it filled up among 66, besides and lower substrates 64 and 66, and a liquid crystal layer 70, and a B3 
color back light 72. 

[0020] Said top, when carrying out the electrode role which impresses an electrical potential difference 
to this liquid crystal layer 70, the lower transparent electrodes 65 and 67 are respectively formed in the 
field which faces said liquid crystal layer 70 of the lower substrates 64 and 66. 

[0021] Besides between the transparence substrate 1 of the section substrate 64, and the up transparent 
electrode 65, the black matrix 61 which intercepts the light in the field which excepted the lower 
transparent electrode 67 of said lower substrate 66 is formed. 

[0022] Thin film transistor T which is the switching element electrically connected with the lower 
transparent electrode 67 on the transparence substrate 1 of said lower substrate 66 is formed in the black 
matrix 61 of the up substrate 64, and the corresponding location. 

[0023] This thin film transistor T consists of a gate electrode which was not illustrated, and the source 
and a drain electrode. 
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[0024] The descriptions in which the above time-division system liquid crystal displays 60 are most 
distinguished from a common liquid crystal display are the point that a color filter is not needed, and a 
point which is the back light of the structure of making R of a back light, G, and illuminant B turning on 
separately. B back light is called after [ expedient / R and G ] explaining hereafter the back light which 
has R, G, and illuminant B. 

[0025] such R, G, and the B back light 72 -- this - one inverter (not shown) - driving - every color -- 
every 60 times per second — the total — it is the method which expresses a color as is mixed 
[ effectiveness / of an eye / after-image ] in liftings R and G and B3 color by making about 180 times 
turn on. 

[0026] Although R, G, and illuminant B blink by a unit of per second 180 times, if it glances at such R, 
G, and the B back light 72, they seem to have shone as it is. 

[0027] For example, when making R light source turn on first and having come to make illuminant B 
turn on next, it applied that purple was visible to the public notice by the after-image effectiveness. 
[0028] namely, - since such a time-division system liquid crystal display is a liquid crystal display 
without a color filter, and the problem from which the light transmittance of a color filter is low at a 
common liquid crystal display, and a whole luminance factor falls is conquered and 3 color back light 
can realize FURUKARA - high brightness quantity - the liquid crystal panel with which manufacture 
costs were reduced by the abbreviation of a clear property and the color filter which is an expensive 
ingredient can be offered, and there is the suitable advantage for a large area liquid crystal display. 
[0029] That is, although the common liquid crystal display was [ especially / CRT ] late in respect of a 
price or visibility as mentioned above, it can solve such a problem in a time-division system liquid 
crystal display. 

[0030] Drawing 3 A and drawing 3 B are the sectional views illustrating the cross section of the 
common back light for time-division system liquid crystal displays, and drawing 3 A showed wave 
guide mold back light and drawing 3 B about the direct female mold back light. 
[0031] As the light source, a cold cathode tube lamp (CCFL;Cold Cathode Fluorescent Lamp) is mainly 
used as lighting fitting which diffuses R and G which have been arranged to the single tier, and 
illuminant B in response to a beam of light from the light guide plate which was not placed and 
illustrated and a reflecting plate in one side face or both-sides side of a liquid crystal panel 62, weight is 
light in a thin form and it is [ these wave guide molds R and G illustrated by drawing 3 A and the B back 
light 74 have low power consumption, and ] suitable for them to application to a luggable computer. 
[0032] One R, G, and illuminant B 75 become one unit by the method which R, G, and illuminant B 75 
are located in the scattered plate 77 lower-limit section, and illuminates directly this direct female mold 
R and G illustrated by drawing 3 B, and the B back light 76 all over liquid crystal panel 62, and plurality 
is arranged horizontally at the single tier. 

[0033] Although mainly used for the image equipment with which importance is attached to brightness, 
it is thick in very thing, and since dispersion of direct female mold [ such ] increases in order to maintain 
the homogeneity of brightness, power consumption is large [ female mold ]. 

[0034] Drawing 4 A is a drawing to some array substrates for explaining the drive (driving) method of a 
common time-division system liquid crystal display. 

[0035] As illustrated, on the lower substrate which is generally an array substrate of a liquid crystal 
display, the pixel electrode 79 electrically connected with thin film transistor T formed in the location 
where the data line 80, the gate line 78, and data line 80 which intersect perpendicularly with the lateral 
gate line 78 and this gate line 78 cross, and this thin film transistor T is formed. 

[0036] The general drive method of a liquid crystal display impresses a video signal to this data line 80, 
impresses an electric pulse by the scan (scan) method, and is constituted by said gate line 78. 
[0037] Although a liquid crystal display is driven by impressing an alternative gate pulse electrical 
potential difference to the gate line 78 The point sequential drive method moved and impressed to the 
gate line 78 on which the impression method of such a gate pulse electrical potential difference 
impressed the electrical potential difference of one line to each 1 time with the gate scan input unit, and 
the degree adjoined continuously for the improvement of image quality is used. If a gate pulse electrical 
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potential difference is impressed to all the gate lines 78, one frame (frame) will be completed. 
[0038] That is, if a gate pulse electrical potential difference is impressed to the n-th gate line 78, the 
turn-on (turn-on) of all the thin film transistor T connected with the gate line 78 on which the gate pulse 
electrical potential difference was impressed will be carried out to coincidence, and the picture signal of 
a data line 80 will be accumulated in a liquid crystal cell and a storage capacitor through such thin film 
transistor T by which the turn-on was carried out. 

[0039] Therefore, the rearrangement of the liquid crystal molecule in a liquid crystal cell is carried out 
by the electrical potential difference of the data video signal accumulated in such a liquid crystal cell, 
and this video signal, and it realizes with it the screen where back light light passes and asks for a liquid 
crystal cell. 

[0040] In drawing 4 B, the drawing about the timing diagram about the drive method of a common time- 
division system liquid crystal display was illustrated. 

[0041] Generally, after scanning R, G, and the thin film transistor according to [ whole ] illuminant B, 
the drive method of a time-division system liquid crystal display consists of methods which turn on R, 
G, and illuminant B respectively, when the rearrangement of the liquid crystal is completely carried out 
to the degree by impression of an electrical potential difference. 

[0042] That is, a back light consists of methods turned on once according to the light source to one 
frame to a whole driver zone. 

[0043] Such a drive process must be performed according to each light source in 1 period (l/4f). That is, 
when it sees on the basis of the one light source, one period can be shown in l/4f(90) =tTFT(92)+tLC 
(94)+tBL(96), and (the scan time of fiframe frequency and a whole tTFT: thin film transistor, the 
response time of the liquid crystal (assigned) tLC: Assigned, and tBL:back light flash time amount 
(flash time)). 

[0044] Since spacing of one frame is being fixed if tTFT (92) increases according to the design 
condition of a liquid crystal display when making this tBL (96) into constant value at this time, the 
required magnitude of tLC (94) decreases. 

[0045] If tLC (94) decreases and the response time of liquid crystal actually excels compared with the 
response time of the assigned liquid crystal, before the assigned liquid crystal is arranged conveniently, 
the problem from which a back light emits light and a screen color is distributed over an ununiformity 
will occur. 

[0046] Drawing 5 is the one-frame unit color image display-order Fig. of a common time-division 
system liquid crystal display. 

[0047] a common time-division system liquid crystal display — the color image method of presentation - 
- 1 frame time -1/60 seconds - carrying out - these 1/60 seconds - receiving - the source of R, G, 
R [ of B back light ], G, and B3 colored light - every [ 180 seconds / each 1 / / (5.5msec) ] - it consists 
of methods which blink one by one (on/off). 

[0048] At this time, the time amount which said R and G, and illuminant B put as it is substantial at one 
frame becomes shorter than 1/180 second respectively. It is because mutual color interference may cut 
between R, G, and B if R, G, and illuminant B come to realize an image by the ON state to continuation. 

[0049] as illustrated, the sequence which displays a color image with a common time-division system 
liquid crystal display constitutes R, G, and the B3 piece subframes si, s2, and s3 to one frame F which is 
the base unit of a screen, turns on / turns them off one by one at intervals of 80cof eachl / [ R, G 
illuminant B 80a and 80b, and ] 180 seconds (on/off), supplies light to a liquid crystal panel 62, and 
displays a color image on it. 

[0050] Hereafter, the contents to describe are explanation to the visual equipment which displays a color 
image using the source of 4 colored light by the same method as said time-division system liquid crystal 
display. 

[0051] Drawing 6 is the one-frame unit color image display-order Fig. of DLP (Digital Light 

Processing) of the time-division system used by projector (Projector) equipment. 

[0052] This time-division system DLP is a projection engine system adopted by the projector, and this 
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time-division system DLP is a method using the semiconductor device formed by DMD (Digital 
MicromirrorDevice) which is the detailed reflecting mirror aggregate which U.S. Texas Instruments, 
Inc. developed. 

[0053] High brightness is realizable from the transparency mold liquid crystal display which this time- 
division system DLP has the high use effectiveness of light in order to project using the reflection 
principle of a mirror, and projects the light source from a rear face. Moreover, in order to process all 
control by the digital method, a liquid crystal display is passed also in resolution, and since it is veneer 
structure, it is evaluated as a product advantageous also to a miniaturization. 
[0054] In such DLP, the rate of optical refraction is adjusted instead of liquid crystal using a 
nonluminescent component. As illustrated, said time-division system DLP panel 82 one frame F for 1 / 
60 seconds R, The sources 84a, 84b, and 84c of 4 colored light of G, B, and W, It consists of approaches 
of projecting light on the DLP panel 82 one by one by the same method as the time-division system 
liquid crystal display respectively mentioned above to 1 / the 1st, 2, 3, and 4 subframe s'l for every 240 
seconds, s'2, s f 3, and s'4 using 84d, and displaying a color image. 
[0055] 

[Problem(s) to be Solved by the Invention] However, in order to divide the color of R, G, B, or R, G, B 
and W into the same time amount per frame in said existing time-division system liquid crystal display 
and time-division system DLP and to display an image Emphasize the color of a property top kind of a 
screen, a limitation is in that of larger ** about the range of the maximum brightness, and the design of a 
thin film transistor is made to differ in the existing time-sharing liquid crystal display. When a scan time 
changes, there is a trouble which I **** effect at the response time of liquid crystal, and optical leakage 
development generates on a screen. 

[0056] In order to solve said trouble, the processor which can adjust the lighting rate of R, G, and B 
back light is constituted from this invention, a screen is divided, and it aims at compensating the late 
speed of response of liquid crystal, and being able to realize a high-speed drive by turning on the light 
source according to a division field. 
[0057] 

[Means for Solving the Problem] The back light which has R and G which according to one example of 
this invention liquid crystal intervenes, are located in the lower part of the liquid crystal panel containing 
a lower substrate, and the; aforementioned liquid crystal panel, and supply light in order to attain said 
purpose, and illuminant B; the time-division system liquid crystal display containing the image 
processing processor (processor) which adjusts the lighting rate of said R and G, and B each light source 
is offered. 

[0058] It is located in the 1 side of said lower substrate, or said liquid crystal is in OCB (Optically 
Compensated Birefringence) mode in which bend structure is made at the time of electrical-potential- 
difference impression, R of said back light, G, and illuminant B are methods formed in said lower 
substrate and horizontal, and said back light is characterized by being the color to which said 4th light 
source corresponds to the color range between G and B, including the 4th light source further. [ two or 
more ] 

[0059] The liquid crystal panel of this invention which according to another example liquid crystal 
intervenes and contains a lower substrate again, The back light which has R and G which are located in 
the lower part of said liquid crystal panel, and supply light, and illuminant B; with the time-division 
system liquid crystal display containing the image processing processor which adjusts the lighting rate 
of said R and G, and B each light source A frame period is used as every 1/4 the 1st, 2, 3, and 4 
subframe through said image processing processor. In the 1st, 2, and 3 subframe, the color image 
method of presentation of a time-division system liquid crystal display including the phase of turning R, 
G, and illuminant B on and off one by one, and turning on and off combining the three or less light 
sources among R, G, and illuminant B by the 4th subframe is offered. 

[0060] Altogether, it is any one sort of cases during ON (all on), and all the combination of the light 
source turned on by said 4th subframe is characterized by OFF (all off), R, G and B, G+B, R+B, R+G, 
and the lighting time amount of the light source making it in each shorter than 1/240 second by said 
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subframe over 1 / 60 seconds for said one frame. 

[0061] The liquid crystal panel which liquid crystal intervenes and contains a lower substrate in other 
descriptions of this invention again, The back light which has R and G which are located in the lower 
part of said liquid crystal panel, and supply light, and illuminant B, A frame period is used as every 1/4 
the 1st, 2, 3, and 4 subframe through said image processing processor including the image processing 
processor which adjusts the lighting rate of said R and G, and B each light source. In the color image 
method of presentation of a time-division system liquid crystal display including the phase of turning R, 
G, and illuminant B on and off one by one in the 1st, 2, and 3 subframe, and turning on and off 
combining the three or less light sources among R, G, and illuminant B by the 4th subframe After 
classifying R, G, and B into 256 gray levels (gray level) according to a color image input signal, The 
video signal of the phase of defining the maximum brightness value of said time-division system liquid 
crystal display on the basis of said gray level, and whole; screen is received. R, the phase of calculating 
the average luminance value of G and B, and; — the phase which makes an ON state the light source 
which has a bigger value than the maximum brightness value in the magnitude of said average 
luminance value of R, G, and B by the 4th subframe, and; - the conditions of the light source turned on 
[ said ] — R ~ The color image method of presentation of a time-division system liquid crystal display 
including the phase of transforming the input value of G and B and the input value of the 4th subframe 
through said image processing processor is offered. 

[0062] The combination of the light source turned on by said 4th subframe Altogether, are any one sort 
of cases during ON, and OFF, R, G and B, G+B, R+B, R+G, and the light source turned on by said 4th 
subframe make said one frame 1/60 seconds on the basis of the maximum brightness value of R, G, 
and B. It is characterized by making lighting time amount of the light source in each shorter than 1/240 
second by said subframe. 

[0063] The lower substrate with which it was isolated between an up substrate, said up substrate, and 
fixed according to other examples of this invention again, and the thin film transistor which is a 
switching element was formed, The back light which has R and G which are located in the liquid crystal 
layer with which it filled up between said top and the lower substrate, and the lower part of said lower 
substrate, and supply light, and illuminant B, In the time-division system liquid crystal display 
containing the image processing processor which adjusts the lighting rate of said R and G, and B each 
light source The driver zone of said liquid crystal panel Between the time amount concept fields of each 
light source on said division driver zone, The phase which carries out the division drive of the liquid 
crystal display in the periodic unit which turns on each light source after a response of the phase, the; 
aforementioned thin film transistor, and liquid crystal which are divided into n pieces according to a 
division driver zone; spacing (interval) The division drive approach of a time-division system liquid 
crystal display including the phase to place is offered. 

[0064] When making said liquid crystal into the OCB mode in which bend structure is made at the time 
of electrical-potential-difference impression, by being characterized by forming said spacing from a 2nd 
division driver zone, spacing between the fields of said light source is set to 0.5msec(s) - 1msec, and the 
criteria which divide said driver zone into n pieces are the resolution of a liquid crystal display, or the 
speed of response of liquid crystal, and it depends for the lighting time amount of said back light on the 
resolution of this liquid crystal display, and the speed of response of liquid crystal 
[0065] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail through a desirable 
example. 

[0066] Drawing 7 is the rough drawing of the time-division system liquid crystal display of this 
invention. As illustrated, liquid crystal intervenes and it consists of image processing processors 120 
which adjust R of the liquid crystal panel 100 containing a lower substrate, R and G which supply light 
to this liquid crystal panel 100, and the B back light 1 10, and the this R and G, and the B back light 1 10, 
G, and the lighting rate of illuminant B. 

[0067] Said liquid crystal panel 100 and R and G, and the B back light 110 have the same structure as 
the time-division system liquid crystal display of the structure mentioned above by said drawing 2 . 
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[0068] Especially, in liquid crystal mode, it is made the ferroelectric liquid crystal which has a high- 
speed speed of response property, OCB or TN, etc. 

[0069] And a nonluminescent component can also be used like DLP mentioned above by said drawing 6 
instead of said liquid crystal. 

[0070] Hereafter, said image processing processor 120 explains to the approach and algorithm which 
adjust the lighting rate of R, G, and the B back light 1 10. 

[0071] Drawing 8 is related with the one-frame unit color image display-order Fig. of the time-division 
system liquid crystal display of this invention. 

[0072] In the time-division system liquid crystal display of this invention, if R, G, and the video signal 
applicable to B of each are inputted into a liquid crystal display, the lighting rate of the frame unit light 
source will be transformed for this through an image processing processor. 

[0073] As illustrated, the method which supplies light to a liquid crystal panel 100 per one frame F using 
R, G, and the B back light 1 10 Divide a frame F period into every 1/4 subframe, and R, G, and 
illuminant B 1 10a, 1 10b, and 1 10c are respectively turned on one by one in these the 1st, 2, and 3 
subframes SF1, SF2, and SF3. In the 4th subframe SF 4, a color image is displayed by switching on the 
light combining the three or less light sources among R, G, illuminant B 1 10a and 1 10b, and 1 10c. 
[0074] The light source turned on by said 4th subframe SF 4 on a drawing was illustrated to 1 lOd of X 
light sources for convenience. 

[0075] If it furthermore explains to a detail, selection of the light source turned on by the 4th subframe 
SF 4 will increase brightness at the moment of receiving R by making R light source into an ON state by 
the 4th subframe SF 4 in the field where R component value is big for example, at a screen top. 
[0076] One color of C (Cyan), M (Magneta), and Y (Yellow) which are the complementary color of R, 
G, and B can increase brightness [ as opposed to the color for two pieces ] as an ON state by the 4th 
subframe SF 4 among the light source of a three-sort color with a strong image especially. 
[0077] Moreover, in the 4th subframe SF 4, R, G, and illuminant B 1 10a, 1 10b, and 1 10c can also raise 
the maximum white brightness as an ON state to coincidence. 

[0078] That is, it not only can raise the brightness of the color which it is going to emphasize, but 
according to the color image method of presentation of the time-division system liquid crystal display of 
this invention, since various colors can be displayed by the 4th subframe, it not only can offer a high- 
definition liquid crystal display, but there is the advantage applicable to TV. 
[0079] Drawing 9 is the drawing in which the colour picture display algorithm of the time-division 
system liquid crystal display of this invention was shown, and is related with the approach of 
determining the source of colored light turned on especially by the 4th subframe of one frame. 
[0080] The conditions of said algorithm were set up, when R, G, and B were displayed on 256 gray 
levels with the color input signal, and this gray level was 127 in said time-division system liquid crystal 
display and it became the maximum brightness. 

[0081] If the video signal of a whole screen is received in ST1 as illustrated, it will be the phase of 
calculating Ra, Ga, and Ba which are the average luminance value of R, G, and B. This R and G, and B 
average luminance value are chosen when it is a bigger value than 128 which is the integral value of the 
calculated value of (whole gray level-l=255) / 2. 

[0082] the number of cases of the light source which is the phase of determining the light source turned 
on by the 4th subframe in the magnitude of Ra, Ga, and Ba in ST2, and is turned on by this 4th subframe 

- all - OFF, R, G and B, G+B (C), R+B (M), and R+G (Y) ~ eight sorts of ON of cases are altogether 
possible. 

[0083] In ST3, it is the phase of transforming the input value of the subframe which divided the frame 
period into every [ 4 / 1/] by the image processing processor (120 of drawing 7 ) according to each pixel 
of a liquid crystal display. 

[0084] namely, -- R — ' ~ G — 1 - B — 1 - having been shown — the » four — a subframe — an ON state - 

- becoming -- the light source - at least - brightness — a value — 128 - being big -- a value — it is — the 
time — an ON state - becoming — things — being shown — ****. 

[0085] For example, when all of R, G, and B have a value smaller than 128 gray levels, all of R, G, and 
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illuminant B become off by the 4th subframe. 

[0086] And when it has a value only with bigger Ra value than 128, the signal whose 2Ra>255 are R, G 5 
and B= 200,100,100 is displayed on R, G, B, and X= 72,100,100,128. At this time, X shows the light 
source turned on by the 4th subframe, and since only R light source is turned on by the 4th subframe in 
such cases, the gray level of R is set to 72+128=200. 

[0087] Such an example is applied by the same approach, not only R but when Ba is bigger than Ga 

andl28. . 

[0088] And as for R, G, B= 200, and the signal that are 250 and 130, all of Ra, Ga, and a B<SUB>a 

value are displayed on 2Ra, 2Ga, and 2B a> 255 by R, G, B, X= 72, and 122 and 2,128, for example, 

when larger than 128, and all of R, G, and illuminant B of the 4th subframe are ON states in such cases. 

[0089] At this time, it is possible not only the data value of the 4th subframe shown by ST3 but the 

brightness of a back light and to also make it change in relation to the brightness of a screen. 

[0090] For example, like R, G, B, X= 72, 50, 50 and 128 or R, G and B, X= 90, and 50 and 50,1 10, if 

the brightness of R light source of the 4th subframe is changed to 1 10 from 128 by ST3 by the case 

where R light source is in an ON state by the 4th subframe, R, G, B= 200, and the signal that are 50 and 

50 can also be shown. 

[0091] Moreover, although the selection conditions that an average luminance value had to be larger 
than 128 could differ by ST2 and said algorithm was shown to the average luminance of a whole screen, 
even if based on the maximum brightness of a whole screen, it does not interfere. 
[0092] Said ST2 and ST3 are adjusted through an image processing processor (120 of drawing 7 ). 
[0093] And the objects R and G for the time-division system liquid crystal displays of this invention and 
B back light are chosen from the back lights of the structure mentioned above by drawing 3 A and 
drawing 3 B, and ON/OFF of the light source can be individually adjusted through an image processing 
processor (120 of drawing 7 ). 

[0094] Since said algorithm was shown in one example of the color image method of presentation of this 
invention, the application of the color image method of presentation which used the algorithm of other 
conditions within limits from which it does not separate with the meaning of this invention is also 
possible for it. 

[0095] Drawing 10 is the simple top view of the driver zone of the time-division system liquid crystal 
display of this invention. As illustrated, in this invention, it is dividing a liquid crystal panel 200 into n 

fields (Nl, N2, , Nn), and the partition of the field at this time becomes settled with the resolution 

of a liquid crystal display, and the speed of response of a liquid crystal cell. 
[0096] Although lighting was carried out once according to each light source to one frame in the 
existing time-division system liquid crystal display as drawing 4 B explained, there is the advantage 
which can raise a drive rate and brightness in this invention by turning on the light source according to 
the field each divided by dividing a driver zone. 

[0097] Moreover, in this invention, it is characterized by using a frame period as every 1/4 subframe, 
turning on each light source and carrying out a division drive so that it may differ from existing. 
[0098] The number of the division driver zones of this liquid crystal panel, and R, G and B back light 
does not surely need to be in agreement, and the number of the division driver zones of R, G, and B 
back light can design it still fewer substantially. 

[0099] Drawing 1 1 is a drawing about the division drive method of the time-division system liquid 
crystal display of this invention. As illustrated, it is the method which turns on the back light after a 
reaction of a thin film transistor and liquid crystal in this invention according to n division fields (Nl, 
N2, ,Nn). 

[0100] At this time, light source exception 1 period consists of l/4f(220) =tTFT(222)+tLC(224)+tBL(s) 
(226), and the scan time of thin film transistor according to light source T of a whole driver zone is 
tTFT' (221). 

[0101] In switching on the light by sequential in order of said R, G and B, and X light source according 

to a division field, each light source on one- frame criteria R of Nl, R of N2, R of N3 Division 

lighting is carried out as the sequence of G of R->N1 of Nn, G of N2, B of G->N1 of G Nn of N3, B 
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of N2, X of B->N1 of B Nn of N3, X of N2, and X of X Nn of N3. 

[0102] This X light source means the light source generated by the combination of the three or less light 

sources among R, G, and illuminant B by the 4th subframe using R, G, and B back light. 

[0103] The decision of this 2nd division driver zone N2 is becoming settled with the resolution of a 

screen, and the speed of response of liquid crystal, and keeps spacing called tD (300) between 

[ classified by light source ] fields according to said conditions on the basis of said 1st division driver 

zone Nl. 

[0104] Such tD (300) is formed between the fields of the light source not only from R and the section 

between G light source fields but the 2nd division driver zone N2 to the n-th division driver zone Nn. 

[0105] It is placing, in order that this tD f s (300) may lose the effect of the leakage light in which a back 

light's carries out a flash and which it can generate before the array of the liquid crystal between each 

field is performed, and that value may change with speed of responses of liquid crystal. 

[0106] For example, when setting liquid crystal mode to OCB, 0.5 - 1msec extent can be placed for tD 

(300). 

[0107] According to the division drive method of the time-division system liquid crystal display of said 
this invention, since it drives using the source of R, G, B, and X4 colored light, high brightness can be 
taken out from existing, even if the speed of response of liquid crystal becomes slow by the reasons of 
modification of the design condition of a thin film transistor etc. by carrying out a division drive, 
compensation is possible, optical leakage development etc. is prevented, and a high-definition liquid 
crystal display can be offered. 

[0108] Drawing 12 is a color coordinate Fig. to color GAMATTO (color gamut) of the time-division 
system liquid crystal display by other examples of this invention. 

[0109] Generally, when using only R, G, and B for the light source with a liquid crystal display, the 
range of the color which can actually be displayed is narrower than the range of the color which human 
being senses. If the light source which shows the 4th color here is added, larger ****** can do the range 
of color GAMATTO which can be displayed. 

[0110] As illustrated, four points over the X-axis (R spectrum) and a Y-axis (G spectrum) are the color 
coordinate locations of each source of colored light. In the color GAMATTO field (I) which R and G 
which were displayed, and illuminant B form, the color coordinate field (II) centering on 4th color C is 
the color which cannot be made, and when it is a color near C (Cyan) which takes the mean value 
between G and B, its color GAMATTO range which can be displayed is the widest [ this C ]. 
[0111] namely, - R - G ~ B - C ~ ' - four - a sort color specification - being possible - a back 
light - using — C — a color — a network — a color — displaying -- Tokimitsu — a source — C — 1 — 
turning on - making - the range of color GAMATTO which can be displayed — larger ****** — it can 
do. 

[0112] Although the time-division system liquid crystal display by other examples of said this invention 
takes the same structure as the time-division system liquid crystal display of said drawing 7 , it is 
distinguished in that a back light is used as the source back light of 4 colored light. 
[0113] The contents described below are explained to an example of the display unit containing the 
time-division system R and G by this invention, and illuminant B in addition to a liquid crystal display. 
[0114] Drawing 13 A or drawing 13 B is the rough drawing of the projector system in a display unit by 
the time-division system of this invention. 

[01 15] Generally, projector equipment is equipment with which video and the signal of television, of 
course, carry out expansion projection of the various dynamic images and halt images of a computer, 
such as data, even to a large-sized screen, and will be a product with which being widely used for the 
movie show of various meetings or a small theater etc., of course at home is expected from now on. 
[0116] Drawing 13 A is receiving a reflective mold projector. Said time-division system reflective mold 
projector system 310 The image generator 312, R and G which supply light to this image generator 312 
by the method which carries out sequential lighting individually, and illuminant B 314, The dichroic 
mirror 316 which collects the light supplied from this R and G, and illuminant B 314, and is transmitted 
to this image generator 312 (Dichroic Mirror), The lens 317 which carries out expansion 
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accommodation of the image formed with this image generator 312, and the screen 318 with which the 
image of the image generator 312 of a through lever is seen through in this lens 317 are included. 
[0117] In this image generator, a reflective mold liquid crystal display, DLP, etc. can be mentioned as an 
example. 

[0118] Although this reflective mold liquid crystal display is a display unit which expresses an image 
without a special back light using an extraneous light, the reflective mold liquid crystal display in said 
reflective mold projector system shows an image through said R and G, and illuminant B. 
[0119] Since this DLP is equipment projected using the reflection principle of a mirror as mentioned 
above by said drawing 6 , its use effectiveness of light is high. 

[0120] Drawing 13 B is receiving the transparency mold projector the path and image generator of the 
reflective mold projector system of said drawing 13 A and light were made to differ. Said time-division 
system transparency mold projector system 320 The image generator 322, and R and G which supply 
light to this image generator 322 by the method which carries out sequential lighting individually, and 
illuminant B 324, The dichroic mirror 326 which collects the light supplied from this R and G, and 
illuminant B 324, and is transmitted to this image generator 322, It consists of a lens 328 which carries 
out expansion accommodation of the image formed with this image generator 322, and a screen 330 on 
which the image of the image generator 322 of a through lever is seen through in this lens 328. 
[0121] In the image generator of said transparency mold projector, the common liquid crystal display 
explained by this invention can be used as the transparency mold liquid crystal display which carries out 
a designation. 

[0122] Other structures are possible although R and G which were illustrated by said drawing 13 A 
thru/or drawing 13 B, and illuminant B illustrated the example arranged with triangular structure. 
[0123] This invention is not limited to said time-division system liquid crystal display and a reflective 
mold, and transparency mold projector equipment, and can be applied to other time-division system 
display units within limits which do not separate from the meaning of this invention. 
[0124] 

[Effect of the Invention] As mentioned above, R of a back light, G, and the lighting rate of illuminant B 
can be changed through an image processing processor, every 1/4 subframe can constitute a frame 
period from the time-division system liquid crystal display of this invention, and the moment brightness 
of a specific color can be raised in the 4th subframe. Moreover, the driver zone of a liquid crystal panel 
is divided in other examples, and since the speed of response of liquid crystal is compensated and a 
high-speed drive can be realized by keeping fixed spacing between the fields of said light source in 
turning on R, G, and illuminant B by said method according to the divided driver zone, there is the 
advantage which can offer high definition and the liquid crystal display of high brightness, and can be 
applied to TV. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



22b 22b 



10 



20 4 



t5< 



30 < 



[Drawing 2] 




[Drawing 3] 



A— A — t-l 




74 



(3a) 



L 



62 

4- 



»(3Z t t 



Cg )^D(B){5)(S)< B)( S(5) C B) <B)(B)<B) K ^78 

(3b) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



JP,2002-244104,A [DRAWINGS] 



Page 2 of 5 



[Drawin g 4] 



68 



nfl- 












S 






79* 










T 

78 




I 1 ! 











<4a) 



90 



R-T 



0-T 



B-T 



T1IE 



(4b) 



[Drawing 5] 



80o 62 



S1 



7? 



[Drawing 7] 




120 

[Drawing 12] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



JP,2002-244104,A [DRAWINGS] 




[Drawing 6] 

84a B2 



ti 




840 82 Wd 

tit 




[Drawing 8] 




110a 100 nob tOO 1100 100 110o 100 



SF1 



ti 



SF2 




9 " 



[Drawing 9] 
ST1 











i 




i 
i 






i 
i 

i 

i 

i 


R a, G a, B a 


i 
i 


ft® 




-j- 



812 

_4_ 



2Ga>255 



1 fiV>* 



]2B a >2S5h 7r? 



G)tjgW-V(ON) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2002-244104,A [DRAWINGS] 



Page 4 of 5 



[Drawing 10] 



2D0 



[Drawing 1 1] 



820 



224 



300. 



221 



[Drawing 13] 

910 




318 



(13a) 




<13b) 



http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 



7/18/2006 



JP,2002-244104,A [DRAWINGS] Page 5 of 5 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



j 

7/18/2006 



